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I. Experimental Section 1. General Methods
THF and ether were distilled from sodium benzophenone ketyl under nitrogen prior to use. For CH 2 Cl 2 , toluene, and benzene, the drying agent was calcium hydride. All reactions were performed under N 2 atmosphere. All chromatographic purifications were performed on silica-gel (230-400 mesh) using the indicated solvent systems. All recorded melting points are uncorrected. IR spectra were recorded as a thin film. NMR spectra were recorded with reference to TMS as an internal standard.
Preparation of Substrates 1a-j 1) 4-Allyloxy-1-butyne (1a)
O See, Harvey, D. F.; Lund, K. P.; Neil, D. A. J. Am. Chem. Soc. 1992, 114, 8424-8434 . General procedure for allyl ether synthesis: To 7b (500 mg, 2.63 mmol) in DMF (2.0 mL) were added NaH (210 mg, 5.25 mmol, 60 % dispersion in mineral oil) at 0 o C. After 10 min, the solution was treated with allyl bromide (0.34 mL, 3.9 mmol) and stirred for 3 hr at r.t. The reaction mixture was quenched with saturated NH 4 Cl (3 mL), extracted with EtOAc (5 mL x 3). The combined organic layers were washed with brine (5 mL), dried over anhydrous MgSO 4 , and condensed. The crude product was purified by flash column chromatography on silica gel (Hex:EtOAc=10:1) to give 1b (533 mg, 88%) as yellow oil. 134.9, 128.3, 127.5 (2C), 116.9, 80.7, 76.1, 73.3, 71.1, 70.9, 69.9, 21.5; IR (film, ): 3296, 3065, 3030, 2906, 2863, 2120, 1647, 1496, 1454, 1426, 1366, 1206, 1101, 996, 926, 738, 698, 644 General procedure for the synthesis of 1c-j: To an aldehyde 6j (150 mg, 1.78 mmol) in H 2 O-MeOH (2:1, 6 mL) were added propargyl bromide (0.400 mL, 3.56 mmol, 80 wt. % in toluene) and indium (200 mg, 1.78 mmol, ~100 mesh) at r.t. After 2~3 hr, the reaction mixture was quenched with saturated NaHCO 3 (5 mL) and extracted with ether (5 mL x 3). The combined organic layers were washed with brine (5 mL), dried over anhydrous MgSO 4 , and condensed. The crude product was purified by flash column chromatography on silica gel (Hex:EtOAc=70:1) to give the alcohol 7j (88 mg, 40%).
2) Preparation of Substrate 1b
(((2-(Allyloxy)pent-4-yn-1-yl)oxy)methyl)benzene (1b)
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The alcohol 7j was reacted according to the general procedure for allyl ether synthesis as shown above to give 1j (81 mg, 70%) as yellow oil. 6, 135.1, 128.5, 127.8, 127.7, 117.1, 81.1, 74.2, 73.1, 70.8, 70.3, 66.6, 34.4, 24.1; IR (film, ): 3297, 3064, 3030, 2923, 2859, 2119, 1954, 1866, S4 1735, 1648, 1496, 1426, 1361, 1260, 1102 128.5, 127.7, 127.6, 117.0, 81.2, 77.9, 73.0, 70.6, 70.5, 43.6, 30.9, 30.7, 25.8; IR (film, ): 3302, 3083, 3029, 2931, 2856, 2119, 1952, 1874, 1733, 1646, 1496, 1454, 1362, 1204, 1099 3075, 3006, 2936, 2911, 2861, 2836, 2548, 2119, 2062, 1888, 1646, 1612, 1512, 1464, 1352, 1303, 1248, 1172, 1081 142.7, 134.4, 117.7, 110.3, 110.2, 89.7, 80.4, 69.9, 69.3, 24.6; IR (film, cm -1 ): 3299, 3082, 2918 IR (film, cm -1 ): 3299, 3082, , 2121 IR (film, cm -1 ): 3299, 3082, , 1957 IR (film, cm -1 ): 3299, 3082, , 1646 IR (film, cm -1 ): 3299, 3082, , 1503 IR (film, cm -1 ): 3299, 3082, , 1420 IR (film, cm -1 ): 3299, 3082, , 1334 IR (film, cm -1 ): 3299, 3082, , 1081 81.5, 77.3, 70.6, 69.9, 34.0, 31.9, 25.1, 23.9, 22.8, 14.2; IR (film, cm -1 ): 3312, 3080, 3020, 2958 IR (film, cm -1 ): 3312, 3080, 3020, , 2932 IR (film, cm -1 ): 3312, 3080, 3020, , 2859 IR (film, cm -1 ): 3312, 3080, 3020, , 2121 IR (film, cm -1 ): 3312, 3080, 3020, , 1647 IR (film, cm -1 ): 3312, 3080, 3020, , 1457 IR (film, cm -1 ): 3312, 3080, 3020, , 1428 IR (film, cm -1 ): 3312, 3080, 3020, , 1378 IR (film, cm -1 ): 3312, 3080, 3020, , 1342 IR (film, cm -1 ): 3312, 3080, 3020, , 1261 IR (film, cm -1 ): 3312, 3080, 3020, , 1130 IR (film, cm -1 ): 3312, 3080, 3020, , 1093 
3-Allyloxy-5-hexynyloxybenzene (1c)
General procedure for gold-catalyzed rearrangements
To the allyl homopropargyl ether 1b (15 mg, 0.065 mmol) in 1,2-dichloroethane (1.3 mL) were added 4c (25 mg, 0.13 mmol) and 3a (4 mg, 8 mol%) and the reaction mixture was heated at 60 o C for 15 hr.
The reaction mixture was quenched with 1N HCl solution (5 mL) and extracted with EtOAc (5 mL x 3). The combined organic layers were washed with brine (5 mL), dried over anhydrous MgSO 4 , and condensed. The crude product was purified by flash column chromatography on silica gel (Hex:EtOAc=20:1) to give 2b-trans (6 mg) and 2b-cis (4 mg) as yellow oils in 62% (t/c = 61:39). 133.4, 118.4, 118.1, 80.9, 78.8, 73.7, 73.2, 59.6, 43.8, 42.9, 38.7, 38.6, 35.5, 35.3, 26.1, 18.5 8, 158.8, 133.8, 133.4, 127.8, 118.4, 114.3, 93.6, 71.5, 55.5, 45.6, 37.9 ; IR (film, cm -1 ): 3070, 3010, 2960, 2837, 1790, 1612, 1515, 1463, 1293, 1249 203.7, 153.9, 142.0, 133.6, 118.7, 110.7, 106.3, 91.6, 71.5, 44.5, 32.8 
2-Allyldihydrofuran-3(2H)-one (2a)
2-Allyl-5-(2-(benzyloxy)ethyl)dihydrofuran-3(2H)-one (2c)
2-Allyl-5-(3-(benzyloxy)propyl)dihydrofuran-3(2H)-one (2d)
2-Allyl-5-(4-methoxyphenyl)dihydrofuran-3(2H)-one (2f)
O
2-Allyl-5-isobutyldihydrofuran-3(2H)-one (2h)
: 32% 5, 216.1, 133.3, 133.3, 118.3, 118.1, 81.1, 78.8, 76.2, 75.8, 43.5, 42.7, 35.7, 35.7, 35.5, 35.3, 31.9, 31.8, 25.3, 25.2, 22.7, 14.1; IR (film, ): 3079, 2956, 2934, 2859, 1760, 1642, 1467, 1407, 1379, 1342, 1242, 1179, 1083, 996, 917, 805, 726, 641 137.7, 133.3, 118.4, 118.2, 115.5, 115.4, 81.2, 78.9, 75.5, 75.1, 43.4, 42.7, 35.5, 35.4, 34.9, 34.8, 29.9, 29.7; IR (film, cm -1 ): 3349, 3185, 2921 IR (film, cm -1 ): 3349, 3185, , 2850 IR (film, cm -1 ): 3349, 3185, , 1733 IR (film, cm -1 ): 3349, 3185, , 1661 IR (film, cm -1 ): 3349, 3185, , 1464 IR (film, cm -1 ): 3349, 3185, , 1372 IR (film, cm -1 ): 3349, 3185, , 1258 135.3, 128.7, 128.1, 128.0, 116.9, 84.1, 76.4, 73.8, 71.9, 71.6, 37.2, 33.8; IR (film, ): 3442, 3067, 3008, 2917, 2865, 1735, 1642, 1496, 1454, 1359, 1250, 1216, 1180, 1060, 916, 745, 698, 667 Compound 10: To 8 (53 mg, 0.21 mmol) in CH 2 Cl 2 (1 mL) were added methyl acrylate (0.13 mL, 1.5 mmol) and 2 nd generation Grubbs' catalyst 9 (18 mg, 10 mol%). The solution was refluxed for 10 hr and solvent was removed by evaporation, and the crude product was purified by flash chromatography on silica gel (Hex:EtOAc=3:1) to give mixture of unsaturated esters (61 mg, 93%).
Formal Synthesis of (±)-Kumausallene (12)
A MeOH (1.3 mL) solution of this ester (61 mg, 0.20 mmol) was treated with NaOMe (0.21 mL, 4.0 mmol, 28 wt. % in Methanol) in MeOH (0.4 mL). After 20 min at 0 o C, the reaction mixture was quenched with H 2 O (10 mL) and extracted with EtOAc (10 mL x 3). The combined organic layers were dried over anhydrous MgSO 4 and condensed. The crude product was purified by flash column chromatography on silica gel (Hex:EtOAc=3:1) to give 10 (57 mg, 93%) as an oil. R f = 0.54 5, 138.3, 128.5, 127.9, 127.8, 84.4, 83.7, 79.0, 73.9, 73.6, 72.5, 51.9, 39.7, 39.3, 36.9; IR (film, cm -1 ): 2956 IR (film, cm -1 ): , 2921 IR (film, cm -1 ): , 2858 IR (film, cm -1 ): , 1737 IR (film, cm -1 ): , 1492 IR (film, cm -1 ): , 1439 IR (film, cm -1 ): , 1382 IR (film, cm -1 ): , 1260 IR (film, cm -1 ): , 1212 IR (film, cm -1 ): , 1157 IR (film, cm -1 ): , 1089 
